DURING the past decade, cofibres X of maps >S3 --* z/S2 have provided examples of spaces for which the Pontrjagin algebra H, (QX, k) is not finitely-presented [4] , or the Poincare' series Pix = c i z ,, dimkHi (QX, k)r' is not rational [2] , when k is taken to be a prime field. Our purpose here is to look at the inregral homology of RX, singled out by suppressing the notation for coefficients, in order to show that arbitrary torsion can be present in the homology of a space of loops, even when the base space is a simply connected complex with torsion-free homology. This answers a question of Bill Dwyer, whom I want to thank for drawing my attention to the problem.
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This proves part (ii) of the Theorem.
In order to establish (i) we first note that over any k:
In fact, by a theorem of Pontrjagin [SJ, cf. also [7, Theorem 51 the Z-dual of the product map where X, denotes the r-th skeleton of X and S is the connecting map. However, by (2.2) i-is a split monomorphism, hence dualizing once more one sees Sym2 H'(X) --+ H'(X) is surjective, and this carries over to arbitrary coefficients.
When (3) holds, the following remarkable identiy:
has been proved by Roos [6] for k = Q. IMore precisely. he establishes the corresponding formula for Ext R(k, k) with R = H* (X, k) and k being an arbitrary field, and then refers to a degeneration result for the Eilenberg-Moore spectral sequence over the rationals in order to identify Ext,(k. k) with H, (QX, k). However, these two algebras are isomorphic for any field k, as is seen from (1) An easy computation, using (2.3) and (4), shows that in the ring B[~J/(L~+~) the right-hand side of the last formula is equal to zero, hence (i) follows.
